INDEX TO VOLUME 64 — METAL FINISHING 


JANUARY-DECEMBER, 1966 


(Compiled by N. Hall, Technical Editor, and I. Oquendo, Equipment and News Editor) 


In this index all material that appeared in the January through December 1966 issues of Metal Finishing 
is listed according to subject matter, with cross references where required. Following each listing will be found 
a letter indicating the manner in which the material was published, as follows: 


(S)—Shop Problem (R)—Recent Development (M)—Manufacturers’ Literature (B}—Book (P)—Patent 


Any reference not followed by a letter was a feature article. The numbers in the right-hand column refer 
to the month and page numbers; 6-85 means June issue, page 55, etc. 


ABRASIVES, BELTS—See Polishing Anodizing Bath (P) _... ee Anodes for Chromium Plating (S) .............. 12- 78 
Chemical Polishing Aluminum 4- 74 Special Nickel Anodes (R) 12- 90 
ACID DIPPING—See Bright Dipping and Chromium Plating Aluminum (P) ee 
Pickling — 5- 74 ANODIZING 
ADHESION Aluminum Bright Dip (P) 5- 75 
Aluminum Cleaner (M) ... 5- 92 
AGITATION AND MIXING Coloring Anodized Aluminum (P) ..... — 
Agitation Parts Washer (M) .................... 7-107 Blistering of Silver Depesits on Aluminum oe ) 
ac its in Anodizing (S) - 6-112 
ALLOY PLATING Selective Anodizing (P) .............. Electrofinishing (B) -.... 
Electrodeposition of a Silver-Antimony Aluminum Cleaner (R)_........ 6-135 Opaque Anodized Finish (S) 
Alloy 2- 66 Aluminum Deoxidizer (R) ....... ... 6-138 Porcelain Enameling Anodized Aluminum a 
Copper-Nickel Alloy Bath (S) . 3- 69 Integral Color Anodizing (R) . --.. 6-140 (P) .. srornatnned nanans 3- 73 
Electrodeposition of Lead-Tin “Alloy “for Aluminum Etchant (R) . 6-141 Brush Anodizing Units (M) .. 39106 
Use as Anddes 4- 53 Aluminum Cleaner and Brightener (R) .. 6-141 Anodizing Bath (P) oo 4- 74 
Deposition of Iron-Zine paces from Fluo- Architectural Aluminum Finishing (M) 6-157 Anodizing Racks (M) consis 4-107 
borate Solutions ...... Black Anodizing Aluminum Decorated Anodized Aluminum (R) ......... 5-8 
Tin-Nickel: Deposit 13 Anodizing Aluminum (P) Black Pits in Anodizing (S) 
Electroless Nickel-Cobalt (P) 15 Bulk Plating on Aluminum (R) .. Selective Anodizing (P) ........ 
Magnetic Alloy sag Ce 5- 81 Opaque White Anodize (S) 20.00.00. 12... 8- 71 Integral Color Anodizing (R) 
Thickness Test for Nickel-Tin —— (8) -. % %5 Aluminum Bright Dip (R) 8- 84 Black Anodizing Aluminum (s) 
Nickel-Manganese Alloy Bath (P) .............. 7-77 Anodized Aluminum Sealer (R) . 8- 86 Anodizing Aluminum (P) ....... 
Protecting Nickel-Cobalt Coatings (P) .... 8- 78 Plating of Aluminum (M) _.. 8- 97 Opaque White Anodize (S) ........... 


Lead-Tin Alloy Bath Control 
Bright Solder Plate - 
Electroless Nickel-Iron “Alloy (P) 


9- 66 Continuous Coil Anodizing .... 
. 10- 62 Silicate in Sealing Water 7 - 
. 10- 88 Aluminum Bus Bar (S) ...... 


9- 62 Anodizing Stainless Steel (P) -........... 
9- 80 Anodized Aluminum Sealer .. 
9- 80 Continuous Coil Anodizing ....... 


Iron-Nickel Alloy Plating .............. .-. 1l- 67 Anodizing Aluminum (P) ...... aa Silicate in Sealing Water (S) - 
Cobalt-Nickel Alloy Bath (P) ............--. ..-.-- 1l- 92 Plating on Aluminum (S) ....... . 10- 85 Anodizing Aluminum (P) ... em 
from the | Deposition of Aluminum (S) ... .. 10- 86 Anodizing Current Control — 
an 12- 66 Anodizing Current Control (P) - .... 10- 87 Sealing Anodized Aluminum (P) - 
Bricht Alloy (S) 12+ 78 Sealing Anodized Aluminum (P) ..... 10-87 Aluminum Coating (S) 


Electroless Alloy Plating (P).. 
Alloy Plating (P) - 
Magnetic Alloy Plating (P) 


__ 12- 85 Aluminum Cleaner (P) .......... . 10- 88 Coloring of Anodized Aluminum we 
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Nickel and Nickel Cobalt Bath (P) . 


. 12- 87 Non-Etch Aluminum Cleaner (R) . mer Anodizing Process 
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Stripping from Aluminum and Zinc (P) . . 11- 88 Sealing Anodized Aluminum (P) . 


Coloring of Anodized Aluminum (P) ........ 1l- 90 
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Dip - 4 ANODES Contamination Control _(M) 3-106 
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3- 69 Electrodeposition “of. ‘Lead-Tin _ Alloy for Continuous Tube Forming and Galvanizing 
Antique Black on Aluminum () . 3- 69 Use as Anodes i 4- 53 (P 


ry moreno Anodized Alumi- Tin Ball Anodes (R) 4- 76 Automatic Chemical Feeder (R) 
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Polishing Machine (M) .....................- 
Conveyor Furnaces and Ov 
Parts Washers (M) 
Paint Stripping Machine 

Painting Machine (R) 
Automatic Blasting (P) — 
Automatic Degreaser Unit 
Continuous Strip Pickling (P) - 
Automatic Water Waste Treatment Sys 


Conveyor Beam Scraper | (R) .. 
Contact Roll for Strip Plating (P) - 
Gantry-type Stroke Polisher (R) 
Plating Conveyor (P) . 
Washing Machine and Dryer 
Automatic Brightener Feeler (M). 
Continuous Coil An 
Cleaning Machine (R) 
Automatic Painting Machine AR) 
Automatic Barrel Plater (R) . 
Automatic Spraying 
Automatic Polishing (My 
Plating Equipment (P) . 
Hot Galvanized Strip 
Programmed Automatic Plater (Ry 
Automated Washer-Dryer (R) ................. 
Automatic Barrel Finisher (R) 
Automatic Control for Chemical Etchers 


Parts Washer (R) 
Washing Machine 
Cleaning Machine (R) 
Automatic Finishing Equipment (M) 
Plating Method (P) ... 

Continuous Electroplating “Method 
Reciprocating Spray Gun Carriage (P) . 
Continuous Coater (R) a 
Electrostatic Painting System (R) ......-... 
Automatic Rectifier Controls (M) .............. 
Automatic Barrel Plater (P) ........... 


BAKING AND DRYING 


Conveyor Oven (R) . 
Spray Washer and Dryer. (Ry has 


Electric Cabinet Oven (R) .. 
Portable Infrared Heater 
Infra-Red Heaters (R) 


Infra- Red Heaters 
Conveyor Furnaces and Ovens (M) ............ 
Top-Loading Ovens (R) . 
Water Stripper (R) 
Electric Cabinet Oven (R) 
Infrared Drying (M) .. 
Infra Red Oven (R) 
Washing Machine and Dryer (R) . 
Production Ovens (R) 


Electric Walk. in Oven (R) . 
Industrial Ovens ( 
Prevention of Air Pollution “by” Fumes 
from Baking Finishes ..... 
Automated Washer-Dryer (R) 
Industrial Ovens (M 
The Function and Use of Ovens in the 
Vacuum Metalizing Industry ..... 
Fluidized Bed Coating & Baking (P) 
Quartz. Infra-Red Heaters 


BARREL PLATING 


Portable Plating Barrel (P) ............... 
Barrel Plating Test Cell (P) ....... 
Portable Plating Barrels (R) 
Bulk Plating on Aluminum (R) ... 

Barrel Plating Console (R) 
Contaminated Barrel Nickel (S) 

Impact Copper Plating (P) -....... 


Stainless Steel Cylinders (R) ... 
Automatic Barrel Plater (R) - 
Barrel Nickel Plating (S) 
Automatic Barrel Plater (P). 


BLAST CLEANING 


Abrasive Blaster (R) . 

Blast Cleaning Cabinet 
Blasting Abrasives 
Glass Bead Blasting (P) . 
Portable Abrasive Blaster “(R) 
Abrasive Blast Nozzle 
Abrasive Tester (P) .... 
Abrasive Blaster (R) ... aie 
Blast Nozzle Pressure Gauge (R) sie 
Movie on Blast Cleaning  - 

Wet Blasting (P) 
Glass Bead Media (R) 
Blast Cleaning Machines (M) . 
Centrifugal Abrasive Blasting 
Abrasive Blast Chamber sid . 
Automatic Blasting (P) 
Abrasive Blasting Grit (R) . 
Blasting Grit (M) .... 
Automatic Dry-Blaster. (RY 
Abrasive Blaster (R) - oe 
Glass Bead Blasting (M) 
Shot Peening (M) .. 
Abrasive Shot (P) - 
Abrasive Blasting (P 
Dry Blast Machine (R) 
Portable Pressure Blaster (R) .... 
Vapor Blast Machine (R) —_- 


METAL FINISHING, 


Glass Bead Blasting Booth (R) 
Sand Blast Nozzle (R) 
Glass Bead Blaster (M) ...... 
Abrasive Blast Media (M) _.... 
Blast Cleaning Apparatus ® 
Abrasive Blasting (R) 

Walk-in Blast Booth (R) . 
Abrasive Blasting (P) .- 

Abrasive Blasting (P) .... i 
Abrasive Blast Gun (R) .............--.c00:0---000-0+ 12- 93 


10-108 


Sandblasting Equipment (M) 12- 97 
Blast Cleaning Systems (M) .... 12- 98 
Sand Blast Nozzles (M) ~...... 12- 98 


Wet Blasting (M) -.... 12= 98 
Blast Cleaning (M) . 


BRASS PLATING—See Alloy Plating 


BRIGHT DIPPING 


Copper and Brass Bright Dip (R) .............. 2- 94 
Chemical Polish for Die-Cast Zinc (mi) -.- 2-110 
Chemical Polishing Aluminum 
Copper and Brass Bright Dip (M) . aie “i 
Aluminum Bright Dip 
Copper and Brass Bright Dip (Ry 
Aluminum Bright Dip (R) ................... 
Chemical Polishing of Copper sais 


BRIGHTENERS 
Study of Cystine as a $2 
Bright Nickel (P) ..... 93 
Zine Brighteners (M) . 1-127 
Practical Problems in Bright ‘Still Nickel 
Plating 2- 61 
Bright Silver Bath (P) 
Bright Cyanide Copper (P) ... 2 84 
Bright Nickel Process (P) 85 
Still Zine Brightener (R) - 2- 94 
Practical Problems in Bright ‘Still Nickel 
Plating 3- 50 
Bright Silver Bath (P) . 3- 72 


Practical Problems in Brixht ‘Still Nickel 

Plating _... 
Bright “Baths P) 
Acid Tin Bath Additive oF 
Bright Acid Copper (R) . 
Bright Nickel Process (R) . 
Bright Nickel Process (M) . 
Theory and Practice of Bright Electroplat- 

ing (B) .. . 4-122 


Copper Bath “Addition | 5- 72 
Bright Nickel Throwing Power (S) ... §S- 72 
Bright Zine Process (R) .................... .. 6-123 
Bright Nickel Process (P) ............ .. T- 80 
Bright Nickel (P) 9- 83 
Bright Nickel Processes (R) . 9- 90 
Zine Brightener (R) .. 9- 96 
Bright Solder Plate .... 10- 62 
Nickel Brightener (P) .... 10- 88 
Bright Nickel Processes (M) . 10-130 
Nickel Brightener (P) 1l- 89 
Bright Acid Copper (P) 1l- 92 
Semi-Bright Nickel Process. (R) 96 
Cyanide Copper 12- 8&6 
Zine Brightener (P) ...... 


BUFFING—See Polishing 
BURNISHING—See Tumbling 


CADMIUM PLATING 
Cadmium Plating Zine 2- 77 


Cadmium Porosity Test (P) ..... _ 10- 88 
CERAMIC COATINGS 
Vitreous Enamel (P) ...... 2- 84 
Porcelain Enameling Anodized Aluminum 

Taille d’ Epergne (S) 


CHEMICAL POLISHING—See Bright Dipping 


CHEMICALS AND PIGMENTS 


Chemical Intermediate for Coat- 
ings ( 

Zine Dust (M) . 
Chromate Indicator TP). 
Pearlescent — 
Fluoborates (M) 

Paint Additives ................ 
Indu«trial Chemicals (M) 
Paint Additives (R) 


Sal Ammoniac for Galv anizing AR) biniohebecll 4- 84 
Paint Additives 5- 65 
Magnus Green (S) . 5- 72 
Caustic Soda (M) 5- 92 
Industrial Chemicals | (M) - 5- 94 


Paint Additives ...... 
Gluconic Acid and Gluconates 6-158 


Paint Additives ....... 
Barium Sulfamate (R) - 
Paint Additives 
Chemicals (M) 
Detergents and Emulsifiers (B) 
Cadmium and Cobalt Salts 9- 90 
Paint Additives - 
Specialty Chemicals (M) . 
Metal Finishing Supplies 


Nickel Sulfamate (M) _.... 11-117 
Paint Additives 
Ethoxylated Amines (M) 12- 98 
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CHROMIUM PLATING 


Stripping Chromium 
Plating po over Chromium (8) 
Black Chromium {S) 
Plating Nitrided Steel (P) . 

Chromium Plating Process (R) - oe 
Low Temperature Chromium Plating 
Precision Hard Chromium Plating (S) .... 
Chromium Plating (M) . 
of Electrolytic Chromium ‘Deposi- 


A ‘Bath for ‘Black ‘Chromium Plating 
Micro-cracked and Crack-free Chromium 


(S) 
Chromium Plating Aluminum (P) - 
Plating from Trivalent Chromium Solu- 
Chromium Plating Process (R) . sonra 
Chromium Plating Compound (R) 
Pretreatment for Hard Chromium Plat- 


Resin-Coated Tin Plate Container (P) 
Hard Chromium Plating with Low Sulfate 


Anode for Chromium Plating 
Duplex Electrodeposits (P) . 
Bright Chromium Bath (P) - 
Composite Electroplate 
Practical Problems in Bright + “and ‘Hard 
Chromium Plating ....... J 
Case Hardening Resist (S) 
Chromium Mist Preventive (R) .. 
Practical Problems in — ‘and Hard 
Chromium Plating ............. 
Black Chromium (S) ... = 
Cracks and Pits in Hard Chromium “(s) . 
Stripping Chromium (P) = il 
Stripping Chromium (P) 
Theory and Practice of Chromium Electro- 
plating—TT 65-50001 (B) 
Contributions to the Theory of Chromium 
Plating—TT 65-50002 (B) . 
Anodes for Chromium Plating (Ss). 


Alkaline Deruster (R) 
Spray Washer and Dryer (R) . 
Ultrasonic Cleaning Units (R) 
Alkaline Cleaner (R) . vie 
Steam Cleaning Detergent (R) 
Cleaner-Deruster (R 
Ultrasonic Cleaning Equipment (M 
Polishing and Cleaning Aluminum piedle 
Mask Washers (M) 
Metal Cleaners (M) . 

Experiences with Photosensitive ‘Resists 
Fingerprints on Aluminum (S 
Carbon Deposit Remover (P) . 
Spray Wash Cleaner 
Parts Washer (R) . 
Parts Washer 
Mechanical Cleaning (M) . 
Parts Washer (P) 
Solvent Emulsion Cleaners. (R) 
Power-Agitated Parts Washers (R) 
Alkaline Cleaner (M) . 
Parts Washers (M) 
Ultrasonic Cleaning Uni 
Buffing Compouad Remover (M) . 
Buffing Compound Remover (R) 
Cleaner-Phosphater (R) 
Immersion Cleaner (R) 
Ultrasonic Cleaner (R) . 
Aluminum Cleaner (M) 
Ultrasonic Cleaning (M) ... 
Surface Conditioner (M) 
Rolling Mill Strip Cleaner (R) .. 
Ultrasonic Cleaning Unit (R) .... 


Sint 


Aluminum Cleaner (R) 
Steam Cleaning (R) 
Ultrasonic Cleaner (R) 
Aluminum Cleaner and Br 
Ultrasonic Cleaning Unit (R) 

Liquid Detergent for Spray Washers (R) 
Brass Cleaner (R is 
High Pressure Cleaner (R) . 
Soak Cleaner (R) 
Stainless Steel Cleaner (M) 
Agitation Parts Washer or 
Soak Cleaner (M) 
Metal Cleaning (M) . 
Cleaning Process for ‘Equipment 
Buffing Compound Remover (M) ......... 
Buffing Compound Remover (R) 
Washing Machine and Dryer 
Cleaner/Phosphater (M) 
Metal Cleaner (M) 
New Spray Washer Detergent (M) ... 
Detergents and Emulsifiers 
Bulk Cleaning Basket (R) - 
Cleaning Machine (R) 
Ultrasonic Cleaning Units (R) . 
Metal Cleaner (R) 
Spray Detergent (M) . 
Platers’ Brushes (M) . 
Ultrasonic Equipment “(M)_ waa 
Steam-Cleaning Compounds (M) . 
Aluminum Cleaner (P) .... 
Non-Etch Aluminum Cleaner 
Cleaner-Phosphater (R) ........ 
Steam Cleaner (R) - 
Automated Washer-Dryer 
Parts Washer (R) . 
Cleaning Machine (R) 
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Ultrasonic Cleaning Units (R) .................. 10-105 
Ultrasonic Cleaning Unit (R) ... ... 10-108 
Ultrasonic Cleaning Unit (R) ... . 10-109 
Spray Wash Cleaner .... 10-128 
Electrocleaner (M) - 10-129 
Metal Cleaner (R) 11- 98 
11-104 
Electrocleaner (M) ..- 11-116 
Steam Cleaning Compound 
Metal Cleaners (M) . EEE: 


COLOR BUFFING—See Polishing 


COLORED SURFACE TREATMENTS 
Black Anodizing (S) . 


Oxidizing Stainless Steel (S)_ 1- 89 
1- 89 
Coloring Anodized Aluminum (P). 
Antique Black on Aluminum (S) .............. 3- 69 
Blackening Zine and Cadmium (P) 3- 71 
A New Bath for Black Chromium ‘Plating 4- 46 
Coloring Stainless Steel eas 4- 71 
Coating Aluminum in 4- 72 
Oxidizing Silver 5- 71 
Swedish Finish (S) - 5- 71 
Integral Color Anodizing (R) .................. 6-140 
Black Anodizing Aluminum (S) 7- 75 


Opaque White Anodize (S 8- 71 
Black Chromium (S) _ ....... 

“Relieving” in Bulk (S) . 

Coloring of Anodized y (P). 
Bronze Color on Steel 
Coloring Steel (P) — 


COMPOSITIONS, BUFFING 
AND POLISHING 


Tripoli Compound (M) ........................ 
Buffing Compositions (M) . 
Buffing Composition (R) . 
Buffing Composition (M) 

Buffing and Polishing Compounds (My 4-107 


Buffing Composition (M) .... . 4-109 
Buffing Compound (R) 5- 87 
Buffing Compound (M) . 5- 95 
Buffing Compound (R) ... 6-123 
Buffing Compound (R) _ 9- 96 
Bufting Compound (M) 9-118 
Buffing Compound (R) . 10- 95 
Liquid Buffing Compounds (M) . 
Buffing Composition (P) ................ .. 91 
Liquid Buffing Compounds (R) .................. 11-102 
CONVERSION SURFACE TREATMENTS 
Protection of Beryllium Against High 
Temperature Oxidation ........................ 1- 78 
Phosphating Compound (P) . 1- 92 
Anti-Friction Phosphating Compound AR) 1- 98 
Phosphating and Oiling (M) ...... 1-129 
Chemical Surface Treatment of Metals 2) 1-131 


Organic Phosphate Coatine (P) . ; 2- 79 
Automatic Chromating Bath Control (P) 2-81 


Applying Conversion Coatings (P) ............ 2- 81 
Tinplate Tarnish Prevention 2- 84 
Phosphate for Spot Welding wha 2- 85 
Phcsphating Bath (P) . 3- 71 
Oxalate Coating: ‘Solutions 
Phosphating Process (P) 3- 72 
Post-Treatment for Conversion "Coatings 

Chromating “Compound . 
Chromate Conversion Ccatings (My 42108 
Phoephating Unit ......... ...... —........ 4-109 
Non-Aqueous Phcsphating Unit 5- 73 
Copper Tarnish Preventive 
Surface Conditioner (M) ...... ....... ............ 5- 94 
Zine Analysis in Phosphating Bath diva 6-112 
Zine Conversion Coatines 
Phosphating Unit (R) ............ 


romate Conversion 
Nickel Plated Sheet (P) 
Phosphating Process (P) _................ 
Chromate Conversion Coating (R) 
Phosphate Coating (M 
Effects of Heating Chromate Conversion 


Cleaning Phosphating Tank Coils 
Protecting. Nickel-Cobalt Coatings (P) ...... 8- 78 


Organic Phosphating (P) 
Chromate Conversion Coating (R) 
Copper Tarnish Preventive (R) 
Heavy Zine Phosvhate Coating 
Cleaner/Phosphater (M) 
Chromate Coating (R) 

Reduction of Tarnishing ‘of Eleetroplated 


Silver . 78 
Conversion Coating (P) ............. 


Organic Phesphating (P) . 
Cleaner-Phosphater (R) .. 10 
Rust Remover and Metal Conditioner vit #2121 
Aluminum Coating (S) ll- 846 
Phosphate Coating for Strip Lines. . 99 
Chromate Conversion ( 
Phosvhating Process (P) ...... _........ 
Phosphating Process (P) _ ................ 
Chromating Galvanized Sheet oe 
Phosphate Post-Treatment (P) . 
Phosphatine Bath (P) ............ 
Corrosion Preventive for Aluminum n (P) . 12- 88 


Protective Coating for Jron (P) ..... .. 12-117 
Copper Tarnish Preventive (P) .. 
120 


COPPER PLATING 


Experiences with ong: — wate Resists ... 2- 46 
Bright Copper (P 
Copper Bath (P 3 
Stabilized Electroless Copper 3- 73 
Electroless Copper 3- 73 
Electroless Copper (S) ............ 
Bright Acid Copper (R) . curd 
Copper-Clad Utensils (Ss). § 71 
Copper Bath Addition (S) 
Copper Immersion Process 

Wetting Agent for Cyanide Copper (R) .. 5- 84 


Immersion Copper Bath (P) . 7- 80 
of Iron from Copper ‘Bath 
Copper Anodes (M) .... 
Anode Baskets (S) ............. 
Tmpact Copper Plating 9- 82 
Hlectroless Copper (P) 10- 87 
Anode-Cathode Ratio (Ss) . 1l- 86 
Bright Acid Copper 92 
Electroless Copper (P) ............ ee 
Cyanide Copper Additive (P) ...................... 12- 86 

COSTS AND GENERAL 

Technical Developments of 1965 
Organic Finishing Progress in 1965 - . I- 61 
Equipment and Supplies (M) ........... . S827 
Plating Facilities (M) ~........ . 2-110 
Conversion Factors (M) . 3-105 
Corrosion and Protection of “Metals. (B) 3-116 
Plating Equipment (M) ............ 5- 92 


Introduction to Industrial Finishing Equip- 
ment (B) ...... 5-116 
Handbook and ‘Directory 


( 
Institute of Metal Finishing Conference 
Held in England . TT 


Plating Equipment 7-109 
Handbook on Electroplating vac 9-195 
Metal Statistics (B) .................... 11-126 
Finishing Processes (M) . : . 1% 96 
Air Compressors (M) ...... 12- 97 
Fundamentals of ak 65- 
12-116 
DEGREASING 
Perchlorethyvlene (M) ... 
Ultrasonic Vapor Degreaser 2- 91 
Vapor Degreasers (R) ........... 2- 96 
Ultrasonic Degreasing 3- 73 


Monorail Degreasers (R) .. 


Degreaser Solvent Losses S) 
Degreaser (P) .... 4- 73 
Ultrasonic Degreaser (P). 4- 75 


Solvent Emulsion Cleaners 


Portable Freon Degreaser (R) - 4- 84 
Ultrasonic Degreaser (R) ...... 4- 86 
Degreasing Practices (M) .................... 4-108 


Stabilized Trichlorethane Solvent (P) 74 
Degreaser Operation (P) ...... me 

Ultrasonic Degreaser (R) ....... 
Automatic Degreaser Unit (P) ... 
Vapor Spray Degreasers (R) .... 
Vapor Swray Degresser (R) 


Aqueous Emulsion Decreascer 9- 96 
Fluorocarbon Degreasin’ Solvents (M) . 
Ultrasonic Degreaser (R) ............ 10-102 
Cold Cleaning with Solvents 
—STP 403 (B) ...... 14-124 


Perchlorethylene (M) ... > ae 
DEIONIZATION—See Water 
DESCALING—See Pickling 


DIE CASTINGS 


Cadmium Plating Zine Die-Castings - - 2- 77 
Chemical Polish for Die-Cast Zine on 2-119 
Plating Die Castings (S) . 


ELECTROCLEANING— See Cleaninz 


ELECTROFORMING 
Electroforming (P) ............. 4- 73 
Electroforming Method (P) . 4- 74 


Electroformed Screen (S) 
Electroforming with Collapsible “Mandrels 11- 61 


ELECTROPOLISHING 


Electropolishing Zine (P) 
Electropolishing Bath 
Electropolishing Process (P) 1 
Flectropolishing Stainless Steel sisal 2- 81 
Electrofinishing (M) 
Electropolishing Nickel. “Alloy” (8) 
Electropolishing Aluminum (P) 
Electronolishing (P) 
The Effect of Ultrasonics | ‘in n Electropolish- 
ing 
Deburring 


ETCHING—See Pickling 


FILTERS AND PUMPS 


Liquid and Gas Filters  - 2-108 
Filtration Equipment (M) . 2-109 
Solution Filters (M) .......... . 2-109 
Filter Cartridges (M) .. 2-110 
eam Strainer for Paint. Guns (P) .. 3- 74 
Filters (M) 3-105 
Cyanide Solution Filter - 


Chemical Sump (R) . 
Solution Filter (R) ............ 
Filter Bags (R) 
Plastic Pumps (M)_ 
Small Filter (R) 
Cartridge Air Filter (R) . 
Liquid Filters (M) — 

Chemical Sump Pump (R) 


Solution Filter (R) . 
Magnetic-Coupled Chemical ‘Pump (R) T- 86 
Automatic Brightener — 
Filters (M) 8- 98 
Nylon Filter Tubes" (Ry 


Felt Products (M) - 
Carboy Pump (R) ... 
Solution Filter (R) - 

Filter Pump (R) ... 


Drum Pump (M) ............. 
Centrifugal Pumps (M) 
Chemical Pumps (M) .................... 


Chemical Recirculation Unit (R) .. ll- 95 
Siphon for Pickling Tanks (R) .... 11-102 
12- 96 
Filter Chambers (M) 12- 96 


FIRST AID—See Safety Procedures and 
Equipment 


GAS PLATING 


Gas Plating 1- 93 
Gas Plating (P) . . 2- 83 
Gas Plating (P) . eet. 2- 84 
Chromizing Process (P) 3- 73 
Diffused Chromium 4-111 
Gas Plating (P) . ccngeaiee 5- 74 
Cas Plating (P) . 7- 77 
Diffusion Coating of Metals we . 8- 80 
Gas Plating (P) ie 8- 80 
Gas Plating (P) ............ 9- 82 
Diffusion Plating 
Gas (F) «........... 9- 83 


GENERATORS—See Power Supplies 
GRINDING— See Polishing 


HANDLING EQUIPMENT 


Gravity Metering Device (M) ................. 1-129 
Automatic Chromating Bath Co 2- 81 
Rotary Magnet (R) . em 
Automatic Chemical Feeder (R) 
Parts-Media Separator (R) .. 4- 81 
Water-Powered -Proportioning 
4--88 
Plating Conveyor ey. 8- 80 
Conveyors (M) 9-116 
Drum Carrier (R) 
Pickling Bath Chain (R) .... ............ 10-103 
Electroprocessing Unit (M) ............ 10-126 
Magnetic Equipment (M) ae 


Magnetic Parts Separator (R) .. 


HEATING AND COOLING 


Refrigeration and Recirculation Unit for 
Anodizing (R) 
Heating Systems for Tanks 1-129 
Liquid Chillers (M) .. 
Immersion Heaters (M) 
Titanium Coils (R) 
Compressed Air Cooler (R) 
Air Heater (R) ................ 
Replacement Air Heater (R) . 
Heat Exchangers (M) . in 
Graphite Heat Exchanger (M) ~ 
Electric Tmmersion Heaters (R) . 
Liquid Chillers (R)_........................ 
Watertube Boiler (R) ............... ee 
Temperature Controllers (M) — 
Temperature Controllers 
Temperature Control (R) 
Temperature Controller (M) . 
Drum Warmer (M) ...... 
Temperature Controller 
Titanium Heat Exchanger (R) Re 
Tantalum Heaters 
Heaters (M) 
Plate Coils (M) 
Cleaning Phosvhating Tank Coils. is) 8- 71 


Plate Coils (M) 8- 98 
Air Make-Up Heater . 9- 95 
Electric Immersion Heater: R) .. 9- 98 
Graphite Heat Exchangers (M) ................. 9-117 
Electric Immersion Heater 


Industrial Water Heater 1%-104 

Boiler Room Layout 
Air Make-up Heaters (M) ..... 
Radiant Electric Heat (M) 
Immersion Heat Exchanger (R) . 
Quartz Infra-Red Heaters (R) 


Airless Paint Spray Pump (R) . ae Titanium-Clad Heat Exchanver (M) .. et 

Filters and Filter Tubes (M) . .. 1-128 Graphite Heat Exchanger (R) ...... ; 

Polypropylene Filter Cartridge “(R) Nees 2- 90 Packaged Liquid Chillers (M) —......... ...... 
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Fil n Chart (M) .................. 10-126 
0-130 chee 
RG 
Be 
= | 
€-157 
7-73 
7- 80 : 
7- 84 
8- 80 ; 
8- 84 
\ R- 84 ee : 
91 
4 8- 97 
9- 99 
ay 


‘Hot Dipping Wire (P) 


HOT DIP COATINGS 


1- 91 
Hot Galvanizing (P) 1- 93 
2- 81 


Coating for Columbium (P) . 
General Galvanizing Practice (B) Ps 
Hot Galvanizing (P) . 
Continuous Tube Forming and Galvanizing 


Sal Ammoniac for Galvanizing (R) . 4- 84 
Centrifugal Galvanizer (M) ................. 6-158 
Hot Galvanizing (P) ............... 7- 77 
Hot Galvanizing (P) . 7- 78 
Centrifugal Tinner (M) 97 
Hot Galvanizing Sources (M) . badass 9-116 
Galvanizing Steel Tubing (P) . 10- &8 
Hot Galvanized Strip (P) ......... 10- 90 
Hot Dip Coating Wire (P) ............-----------+ 12- 88 
HYROGEN EMBRITTLEMENT 
Science for Electroplaters ...............-...----- 1- 85 
Co-Depcsition of Hydrogen in Zinc Electro- 

plating - 50 
Embrittlement of Alloy Steel (S) ~........—.. ll- 86 


IMMERSION PLATING 


Lead-Coating for Aluminum (S) 
Immersion Tin (M) .. 
Electroless Nickel on Magnesium. 
Electroless Gold Bath (P) ............--.-..--- 
Zincating Bath for Aluminum (P) . 
Electroless Nickel Plating from Alkaline 


Solutions _...... 3- 57 
Electroless Magnetic “Deposits (P) . 3- 71 
Stabilized Electroless Copper Solution dieiia 3- 73 


Electroless Copper Plating (P) .... 3- 73 
Electroless Copper (S) ae 
Immersion Gold Bath (P) —.. 
Immersion Tin Process (R) . 
Electroless Nickel (P) .......--- 
Electroless Palladium (P) -.. 
Copper Immersion Process (P) . 
Electroless Nickel-Cobalt (P) 
Electroless Plating (P) . 
Immersion Gold on Silver (S) 
Immersion Copper Bath (P) . 
Electroless Nickel Plating (R) 
Electroless Lead (S 
Electroless Nickel Process (P) 8- 78 
Immersion Nickel Process (R) .. és 

Electroless Copper (P) 
Electroless Nickel-Iron Alloy 
Electroless Nickel Process (R) 
Electroless Plating (P) 
Electroless Nickel Plating (P) . 
Electroless Nickel and Cobalt (P) 
Immersion Gold (P) 
Electroless Alloy Plating (P) ..... .. 12- 85 
Electroless Copper (P) 


Immersion Tin Process (R) -......--- aiid .. 12- 94 
Electroless Palladium (P) —................... 12-117 
INHIBITORS 
Acid Additive (M) 1-127 
Acid Inhibitor (P) —......... 3- 71 
Acid Inhibitor (P) - 5- 73 
Acid Inhibitor (P) - 7- 77 
Effectiveness of Organic “Compounds | “as 
Pickling Inhibitors in and 


Inhibited Hydrochloric Acid (M) 
Inhibited Phosphoric Acid (P) 
Acid Inhibitors (M 


INSTRUMENTS, INDUSTRIAL 


Pipe Leak Detector (RR) 1-101 
Dry Film Thickness Gage (R) . 1-104 
Liquid Level Gaging System (M) ae 1-128 
Light Sources for Color Matching (M) 1-128 
Abrasion Tester (M) . 1-129 
Temperature and Pressure Instruments 

(M) 1-129 
Rinse Water Controller (M) ............—....-... 1-129 
Barrel Plating Test (P) ..... 2- 83 
Gold Analysis Unit (R) . 2- 86 
Thickness Gauge (R) ............ 2- 86 
Continuous Viscosity Tester (R) 2- 
Coating Thickness Tester (R) ....... 2- 88 


Rinse Contamination Control (R) 
Coating Thickness Tester = 
Microscopes (M) 
Adhesion Tester (P) 
pH Electrodes (R) . 
Rinse Contamination ‘Control (M) 
Blast Nozzle Pressure Gauge (R) -. 
Gold Analysis Unit (M) 
Tong Test Meters (M) 
Viscometers (M) .. 
Temperature Controllers. ( M). 
Residual Chlorine Control amy 
Rinse Control (M) ... ; 
Flow (ndicator for Paint Circulating 


tems (R) eee 6-126 
Isotopes for Beta Ray Tester (R) ...... 6-128 
Abrasion Resistance Tester _ 6-128 
Temperature Control (R) —. ; 6-134 
Rotary Viscometer (R) ..............-.. 6-142 
Temperature Controller (M) — 6-158 
Water Purity Controller (M) ....... 6-158 
Cavitation Intensity Meter (R) 7- 82 
Temperature Controller (R) ........ 7- 84 
Coating Thickness Tester (R). 7- 85 
Vacuum Film Thickness Gauge (R) - 7- 87 
Temperature Indicator (M) ....... 7-107 
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Abrasion Resistance Tester (M) .............--+ 7-107 
Chromic Acid Hydrometer (R) —...—............ &- 84 
pH Meter (R) .......... - 90 
Friction and Wear 9-115 
Testing Apparatus (M) .... -116 
Instruments and Controls (M) . 9-117 
Automatic Control for Chemical “Etchers 

(R) 10- 99 
Suspended Solids Monitor (R) -................ 10-108 
Gloss Comparator (R) ................... 10-110 
Rinse Tank Control System (M) .......... ; 10-130 
Coulometer (R) ll- 97 
11-105 
Surface Finisher Tester (R) 12- 94 
Viscosity Instruments (M) .............. 12- 97 
Conductivity Equipment (M) ...................... 12- 98 
LEAD PLATING 
Lead-Coating for Aluminum 
Electroless Lead (S) . eee 
LEVELING 
Leveling Nickel (P) 72 
MAGNESIUM 
Electroless Nickel on Magnesium (P) ...... 2- 80 
Paint Adhesion to Magnesium ll 8- 78 
Chromate Coatings (S) ~...-0..-....... 10- 86 
MASKS 
Spray Masks (R) . 1-100 
Spray Painting Fixture. 1-103 
Spray Mask Washers (M) .... 1-129 
Teflon Tape (M) 8- 98, 
METALIZING 
Experiences with Photosensitive Resis 2- 46 
Metalizing Non-Conductors (P) ... 2- 81 
Palladium Firing Paint 2- 83 


Conductive Coatings (R) . 
Gold Firing Paint (S) . 
Printed Circuit Production 
Printed Circuit Production (M) - edbanane 
Design for Plating ABS Plastics (M) ee 
Printed Circuit Process (P) .................«..-. 5- 76 
Graphite Dispersions (M) ........... 
Metalizing Non-Conductors (S) 


Printed Circuit Production (P) — 6-118 
Printed Circuit Production (R) .. 8- 86 
Printed Circuits (P) ..................... 10- 90 
Plating on Plastics (M) . 10-126 
Plating Non-Conductors (P) . 1l- 93 
Plating ABS Plastics (R) ..... 11-103 
Plating on Plastics (M) ................... 11-116 
Printed Circuit Plating Rack (R) .......... 12- 95 
Printed Circuit Production (M) ..... .... 12- 96 


NICKEL PLATING 


Study of Cystine as a Nickel Brightener ... 1- 2 
Bright Nickel (P) 1- 93 
Practical Problems in Bright Still Nickel 
Plating 
Electroless Nickel on Magnesium (P) ...... 2- 80 


Bright Nickel Process (P) —.....-..-.-.-.---+0-0+- 2- 85 
Practical Problems in Bright Still Nickel 
Sieietes Nickel Plating from Alkaline 
Solutions .... 3- 57 
Heavy Nickel 3- 69 
Leveling Nickel (P) 3- 72 
Fine-Grained Nickel Deposits (P eiaaiaciabiien 3- 72 


) 
Practical Problems in Bright Still Nickel 
Plating ...... 4- 60 


Lumps in Nickel Solution a 4- 71 
Bright Nickel Process (R) ........ 4- 81 
Bright Nickel Process (M) . 4-107 
Bright Nickel Throwi ioe Power (S) 5- 72 
Electroless Nickel (P) _ .................. 5- 74 
Nickel Bath Purifier (M) ...... 5- 94 
Ultrasonics in Nickel Plating . 7- 68 
Alkaline Nickel Solution (S) .... 7- 75 
Nickel Plated Sheet (P) ...... me 7- 78 
Bright Nickel Process (P) ....... 7- 80 
Electroless Nickel Plating (R) ... 7- 86 
Bulk Plating on Aluminum (R) 7- 88 
Electroless Nickel Process (P) ... 8- 78 
Duplex Electrodeposits (P) ... 8- 78 
Composite Electroplate (P) .. 8- 80 


Immersion Nickel Process (R) .. 
Contaminated Barrel Nickel (S) 
Bright Nickel (P) ...... ...... 
Bright Nickel Processes (R 


Nickel Plate on Platinum (S) . 10- 86 
Nickel Brightener (P) ................ 10- 88 
Electroless Nickel Process (R) 10- 97 
Nickel Stripper (M) _............... 10-127 
Bright Nickel Processes (M) . 10-130 
Nickel Brightener (P) ................ 89 
Electroless Nickel Plating (P) —.. 11- 90 
Nickel Stress Reducer (P) 1l- 90 
Electroless Nickel and Cobalt (P) ae ll- 91 
Semi-Bright Nickel 1l- 96 
Nickel Sulfamate (M ams _. 11-117 
Barrel Nickel Plating 12- 77 


Borax in Nickel Soluti (S) 

Nickel and Nickel Cobalt Bath (P) .... 
Electroless Nickel (R) 
Special Nickel Anodes (R) .................... 
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ORGANIC COATINGS 
APPLICATION METHODS 


New System Spells Economy and agretand 
in Casket Finishing ...................... 
Electrostatic — Appa 
Airless Spray Gun (P 
Electrostatic Hand Spray Gun (R 2). 
Multi-Nozzle Airless Spray Valve (R) . 
Spray Painting Fixture (R) . 
Airless Paint Spray Pump (R) 
Paint Spray Manual (M) ... 
Compressed Air Cleaner (M) . 
How Xerox Finishes Copiers .. ons 
Electrostatic Spray Gun (P) .............. 
Paint Spray Gun Cup Liner peak 
Electrostatic Painting 
Hot Paint Spray Gun (P) ... ...........-.....-.--+ 
Conveyorized Painting Machine = 
Air Compressors (R) 
Spray Cun (P) ... 
Electrostatic Painting (P) . 
Dual Nozzle Spraying (P) 
Electrostatic Painting Machine 
Fluidized Bed Coating (P) . aes 
Electrcstatic Hand Gun (R) . 
Photo-Resist Applicator (R) ...... 
Spray Painting Machine (R)_. 
Continuous Spray Coating System (R) . 
Fluidizel Bed Coater (R) ...... 
ne Valve for Airless ‘Spraying 
(R) 


Sprayed-Metal and Paint Coatings "Pro- 
tect Wrought Iron Furniture 
Fluidized Bed Coating (P) ........... 
Electropainting Process (P) . 
All-Electric Airless Spray (R) 
Electropainting (B) 
Streamlined — System for a New, 
Streamlined Plant . 
Paint Spray Gun (P). 
Fluidized Bed Coater (P) 
Electrostatic Hand Gun (P). 
Spray Gun (P). 
Spray Gun (P) 
Roller Coater (P) 
Flow Coater (P) 
Painting Machine (RY 
Electric Airless Spray Painting (M) 
Hot Airless Paint Spraying (M) , 
Finishing License Plates in State Prison .. 
Coating Metal by Glow Discharge .............. 
Vented Spray Gun Cup (P) 
Fluidized Bed Coating (P) 
Airless Spray Guns (R) fe 
Airless Spray Unit (R) .. an 
Spray Gun for Abrasive Materials (R). a 
Air Compressors (R) ..................--.. 
Electrostatic Spray Guns (M) 
Airless Spray Painting (M) 
Electrostatic Coating (P) 
Electrostatic Spray Gun (P) . 
Electrostatic Coating (P) - 
Test Panel Spray (R) . 
Hot Airless Spray System a . 
Tcst Panel Paint Spray Machine 
Long Extrusions Electrostatic- 
ally 
Spray Gun (P) . 
Fluidized Bed Coating (P) .. 
Electrostatic Spray Gun ( P) 
Pump for Airless Spraying (R) 
Central Paint Supply Pump (R) __. 
Electrostatic Spray Systems (M) 
Spraying Hollow Articles (P) .... ......... 
Flectrostatic Spray Gun (P) 
Spyray Gun for Pipe (R) .. 
Right-Angle Adapters for Spray Guns i) 
Automatic Painting Machine (R) . 
Automatic Spraying (M) .......... .... 
Coating Systems (M) 
Electropainting (S) . 
Flertrostatic Spray - 
Electropainting System (R) 
Airless Paint Pumns (R) 
Air Compressors (M) ...... 
Airless Spray Systems (M) . 
Organic Finishing (M) ........ 
Automatic Finishing Equipment. 


Fluidized Bed Coating and Baking (P) .... 
Finidized Bed Coating (P) 
Electrostatic Spray Gun (P) 
Reciprocating Spray Gun 
Flectrostatic Sprav Gun (P) 


Electropainting (P) 
Continuous Coater (R) 
Electrostatic Painting System (R) . 
Airless Paint Spray Gun (R) sy 
Paint and Wash Machine (M) aa 
Painting Corroded Stee! Surfaces . 
Electrostatic Coating System (P) .... 
Electrostatic Spray Gun (P) _ ..... 
Airless Paint Sprayer (R) ................-.....——.. 
Airbrush Painting (M) .......... 
Electrostatic Spraying (P) -......... 


ORGANIC COATINGS 
CORROSION RESISTANT 


Protective Coatings (M) _ .................. 
Acrylic Coatings Show Promise for Peo 
tecting Luster of Polished Zine ........... 
Rustproofing Oil (R) 
Rust Preventive (R) ...... sap 
Rust-Preventive Oil (R) .... 


. 12- 99 


12-117 


1-128 


3- 64 
3- 78 
3- 88 
4- 82 


2 
1- 79 
4- 74 1-102 
1-102 
1-102 
1-103 
1-105 
1-127 
1-128 
: 2- 57 
2- 79 
2- 85 
2- 85 
2- 96 
3- 71 
3- 71 } 
3- 73 
Ries | 
3- 84 
1- 90 3- 85 
3- 89 | 
2- 83 3 90 a 
4- 73 
4- 75 
4-122 
5- 73 ed 
5- 74 
5- 74 
> 
5- 84 
2% 6- 98 
6-110 
6-118 
6-118 
6-126 
6-140 ; 
6-140 
6-141 
6-158 
6-158 
7- 78 
7- 80 
7- 80 
7- 85 
7- 85 
8- 58 
8- 80 
8- 82 
8- 86 
98 8- 97 
9- 
9- 83 
9- 90 : 
9- 95 
9-117 
9-118 
10- 85 
10- 94 
10-100 
ua 10-128 
10-129 
10-130 
1l- 
= 11- 91 
91 
2-108 
3.87 $3 
5-106 11- 95 
4- 88 IE 11- 97 
4-107 11-103 
ie 5- 93 ‘ 12- 74 F 
RE 5- 93 12- 86 
o- 93 12- 88 
5- 94 
6.123 12- 95 
| 


Rust Preventive Compounds (M) ..........-..... 

Rust Preventives ( 

Protective Coating (R) 5- 87 
Rust Preventive (R) ........... ... 6-140 
Fluoropolymer Enamel (M) ..............-.--.- 6-157 
Resin-Coated Tin Plate Contains 7- 78 
Rust Preventive (R) 7- 86 
Rust Preventive (M) . PO, 
Chlorinated Rubber Coatings (M) 8- 97 
Rust Preventive (R) 9- 93 


Corrosion-Preventive Coating (R) ......... 10-104 
Solvent-Resistant Epoxy Finish (R) ..... 
Epoxy Resin Paints (M) 


ORGANIC COATINGS 
DECORATIVE AND SPECIAL 


Powder Coating (M) 1-128 
Epoxy Coating 1-129 
Organic Finishes (R) 2- 86 
Silicone Industrial Coatings (R) eisai 2- 95 
Paint Additives ....... 3- 61 
Wall Chart of Screen Printing “Colors (M) 3-106 
Dry Film Lubricants (M) ..............-.-.-+-- 4-111 
Paint Additives 5- 65 
Roll-Coat Finishes (R) . 82 
Acrylic Coating (R) - 5- 86 
Air-Drying Texture Finish’ “(R) 6-143 
What Every Metalizer spond Knov 7- 50 
Gold-Dye Lacquers (S) . : =i 8- 71 
Vinyl Texture Paint (R) - 
Roller Coatings (R) 10-103 
Organic Finishes (R) 10-112 
1l- 73 


ORGANIC COATINGS 
HEAT RESISTANT 


High-Temperature Polymer Coating (R) .. 6-142 
Fluorocarbon Coating of Metals 7-77 
High-Temperature Coating (R) -—........--...... 9- 98 


ORGANIC COATINGS 
LATEX 
Aqueous Black Enamel (R) ..............--.-..---+ 9- 98 


ORGANIC COATINGS 
METALLIC 


Bine-Mich Paint ..— 11- 98 
11-117 
ORGANIC COATINGS 

MISCELLANEOUS 
Organic Finishing Progress in 1965 ............ 1- 61 
Baking Finishes (M) 1-128 
Organic Finishes (M) 6-157 
Paint Additives 9- 71 
Modern Surface Coatings (B) ............-...... 11-125 


ORGANIC COATINGS 
STRIPPABLE 


Protective Film (R) ..-....... 
Strippable Coating (R) .... 
Protective Coatings (M) ... 
Strippable Coatings (P) 


ORGANIC COATINGS 
SURFACE PREPARATION 


Wiping Cloths (R) . 3- 91 
Preparation of Metals for Painting ‘(B) . 3-116 
Paint Additives 4- 63 
Finish Pretreatment (P) 4° 74 
Paint Pretreatment 6-118 
Paint Adhesion to Mag i (P) 8- 78 
Finish for ABS Plastic (R) .............--......... 10-106 
Pre-Paint Treatment (R) ........- . 10-108 
Painting Corroded Steel Surfaces .............. 12- 74 


OXIDIZING—See Colored Surface Treat- 
ments 


pH 

PH Electrodes (R) 3- 87 
PH Meter (R) 
pH Fundamentals (M) .. SSS 


PHOSPHATE COATINGS—See Conver- 
sion Surface Treatments 


PICKLING, ETCHING AND DESCALING 


Pickling Waste Recovery (P) . 1- 91 
Pickling Waste Treatment (P 1- 92 
Aluminum Desmutter (R) ..... .- l- 98 
Alkaline Deruster (R) 1- 98 
Cleaner-Deruster (R) 1-104 
Acid Additive (M) . 1-127 
Heating Systems for Pickling Tanks’ (M) .. 1-129 
Electrochemical Etching (P) 1-130 
Passivating Stainless Steel (S) —............... 2- 78 
Chemical Milling hg . 2+ 79 
Etching Copper (P) . a 
Thickened Acidic Compositions 2- 85 
Spray Etchers (R) 2- 90 
Chemical Milling (M) . 2-108 


Pickling of Tron-Nickel-Cobalt 
Acid Inhibitor (P) 
Spray Etcher (P) .... = 
Dry Acid Compound (M)_ 


Chemical Milling (P) . 


122 


Pickling Stainless Steel (P) .............—..... 

Salt Bath Descaling 4-110 
Batch Pickling (M) 4-111 
Etching Nickel Alloys wotlk .. 5- 73 
Etching Copper (P) ... 5- 75 
Pickling Titanium (P) . 6-118 
Etching Rhodium Plated Circuits 6-119 
Tarnish Remover (P) 6-120 
Continuous Strip Pickling 
Aluminum Deoxidizer (R) . .... 6-138 
Aluminum Etchant (R) - 6-141 
Pickling Process (M) . 
Pickling Silicon Bronze (S)_ 8- 72 
Seale Removal (P) ate 8- 80 
Chemical Milling (P) 8- 82 
Alkaline Deruster (R) .......... ... 8- 86 
Seale and Paint Stripper (R) . 8- 90 
Chemical Milling Bath (P) . 9- 83 
Electrolytic Descaling (P) . 9- 88 


Effectiveness of Organic Compounds as 
Pickling Inhibitors in Hydrochloric and 
Sulfuric Acid . 10- 58 

— Control for Chemical Etchers 
( 

Pickling Bath Chain. (R) . 

Inhibited Hydrochloric Acid. . 

Etching Equipment (M)-. 

Rust Remover and Metal Conditioner (M) 10-131 

Inhibited Phosphoric Acid (P) 1 

Pickling Waste Treatment (P) — 

Chemical Milling Zirconium (P) — 

Etching Printed Circuits (P) ....... 

Chemical Milling Machine (P) .. 

Siphon for Pickling Tanks (R) ................... 

Rust Remover (M) 

Etching of Copper and its Alloys sceaoatobieat 12- 54 

Passivating Stainless Steel (S) 


Etching Copper (P) 12- 86 
Pickling Waste Recovery Process (R) —.. 12- 93 
12- 96 
PIPINGS AND FITTINGS, 
NOZZLES, VALVES 

Pipe Leak Detector (R) . -.-- 1-101 
Multi-Nozzle Airless Spray Valve “(R) . 1-102 
Plastic Valves, Strainers and Gauge 

Guards (M) 1-127 
Plastic Drains (M) 2-109 
Circulating Valve for Airless Spraying (R) 3- 90 
Spray Nozzles (R) 4- 81 
Safety Valve (M) 5- 92 


Spray Nozzles (R) 
Spray Jet Stabilizer (R) 

Fog and Spray Nozzles (M) 
Spray Nozzles (M) 
Fog Nozzles (M) 


PLANT PRODUCTION METHODS 


Selective Plating Refractory Metals (M) — 1-127 
Glossy-Finished Aluminum (S) —........... .. 2- 77 


Internal Plating Method (P) ..... 3- 74 
Magnetic Film Deposition (P) . 4- 73 
Magnetic Film Deposition (P) . 6-119 
Plating Method (P) .. . 8- 82 
Ford Plant Handles Paints in Bulk ........... 9- 78 
Electrophoretic Metal Deposition (P) ~... 1l- 88 
Taper Plating Method 89 
Selective Plating (M) . 
PLASTICS—See Organic Coatings and 

Metalizing 
PLATING MISCELLANEOUS METALS 
Electrofinishing (B) 2-120 
Thread Plating Allowances (S) .............. 3- 70 
Bright Cyanide Baths (P) . 4- 74 
Theory and Practice of Bright ‘Eleetro- 

plating (B) . anes 4-122 
Plating Solutions (P). 5- 76 
Tungsten Deposit Hardness" (S) . 6-112 
Magnetic Cobalt Films (P) 7- 78 
Self-Regulating Plating Bath (P).. 7- 78 
Germanium Deposits (S) .. 9- 80 
Self-Regulating Plating ‘Baths. (P) 10- 87 
Electrophoretic Metal 1l- 88 
11-116 
ee of Metals in “Ultrasonic 

Fields (B) .......... 11-125 
Occlusion Plating (P) - 


POLISHING, BUFFING, SANDING, ETC. 


“Sunburst” Finish (S) . 

Belt Polishing 
Buffing Wheel 
Polishing Wheel (P) 

Flexible Abrasive Wheels (R)- 
Belt Polisher (R) ........ 
Abrasive Belts (M) . 


Polishing and Cleaning Aluminum (M) 1-129 
Buffing Wheel (P) 1-130 
Method of Making a ‘Buffing ‘Wheel (PY. 2- 80 
End Brushes (R) . 


Tacky Buff Dip Treatment ® 
Flap-Type Abrasive Wheel 
Sheet Polisher (P) 
Belt Polisher (P) 
Satin Finishing Wheel (R) . 

Flexible Abrasive Wheels (R) 
Flexible Abrasive Wheel (R) 
Polishing Conveyor (R) ........... 
Flexible Abrasive Wheel (M) . 


Buffing and Polishing Head (Ry abhi = 4- 78 
Abrasive Paper (R) 4- 82 
Polishing Machine (M) 4-108 
Polishing Machine (M) ... 4-109 
End Brushes (M) ............. _. 4-110 
Finishing Machines — 
Sanders (M) ...... 4-111 
Swedish Finish (S) . 5- 71 
Polishing Lathes (R) . 5- 82 
Flexible Abrasive Wheels (M) 5- 93 
Flexible Abrasive Wheel (P 6-120 
Gantry-type Polisher r (R) 7- 87 
Lubricant Stick (R 
Lubricant Stick (M) . 7-107 


Liquid Compound Applicator (M) ............. 7-107 
Polishing Equipment (M) .......... 
Satin Finishing Wheel (R) - 
Belt Polishers (M) ............. 
Speed Lathes (M) . 
Handbook for Abrasive ‘Specialty’ Opera- 
tions (M) 
Polishing Machine (R) . 
Satin Finishing Wheel (M) . 
Felt Products (M) ......... 
Platers’ Brushes (M) . 
Power Brushes (M) 
Automatic Polishing Equipment (M) ase 9-118 
Cracks and Pits in Hard Chromium (S) .. 10- 85 
1 


Variable Speed Lathe A 10- 92 
Power Brush (R) 10- 99 
Contact Wheels (M) _. .. 10-127 
Sanding Machine (M) __.......... .. 10-127 
Abrasive Belts and Their Use . . 1l- 79 
Flexible Abrasive Wheel (P) . . 1l- 90 


Swing Frame Belt Polisher (P) 
Satin Finishing Wheels (R) .................-..... ll- 95 
Wide Strip Polisher (R) .......... 98 


Nylon Abrasive Wheels (R) .................-...- 11-105 
Abrasives (M) 
Felt Polishing Wheels (M) .. 
Abrasive Belts and Their Use 
Polishing Lathe (R) 
Polishing Belt Lubricant (R 
Cylinder Brushes (R) ..... 
Cylinder Brushes (M) ..... 
Felt Polishing Bobs (M) ... 


Amorphous Silica (M) 12+ 98 
POROSITY 

Porosity Test for Chromium (S) ............. 6-112 
Cadmium Porosity Test (P) ....................... 10- 88 
POWER SUPPLIES 

Slope-Control Rectifiers - 1- 96 
Power Rectifiers | (R) 
Rectifier Stack R 2- 96 
Rectifiers and Power Supplies 
Power Supplies (M) ..... ET 
Pneumatic Powered Switches (R) 6-135 
Power Regulators (R) . 6-138 
Power Equipment (M) ........ 6-157 
Coating Rectifier Plates (P) .. 7- 17 
Contact Roll for Strip Plating (P) 7- 80 
Aluminum Bus Bar (S) 9- 80 
Rectifier Maintenance and Repa .. 9-115 
Anodizing Current Control (P) ..... 10- 87 
Power Rectifier (R) .. ... 10- 96 
Automatic Rectifier Controls 11-115 
Rectifiers (M) .. 11-117 
Power Rectifiers (R) 12- 90 
PRECIOUS METAL PLATING 

Platinum and Palladium Baths (P) ae 
Iridium Bath (P) .... ; ‘ 1- 95 
Gold Plating (M) 1-127 
Acid Gold Bath (P) ... 2- 80 
Electroless Go!’ Bath : 2- 81 
Bright Silver Bath (P) ....... 2- 83 
Wohlwill Process (S) 70 
Bright Silver Bath (P) . 3- 72 
Rapid 24 Kerat Gold Process (R) . 3- 78 
Solderability of Gold Plate (M) 3-105 


Silver Deposition from Thioeyanate “and 
Ferrocyanide Solutions ........... ; 
Science for Electroplaters 
Wear Resistance of Gold (s) . 
Immersion Gold Bath (P) . 
Gold Platine Solutions (R) . 
Rhodium (M) __......... 


Gold Plating from Ferrocyanide Baths... 5- 54 
Electroless Palladium . 5- 75 


Control in Precious Metal Plating 


M) . 5- 92 
Blistering ‘of. “Silver Deposits on Alumi- 
6-101 
for Electroplaters ...... 6-114 
The Control of Gold Plating ‘in the Con- 
nector Industry .. 7- 58 
Science for Electroplaters 
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2- 94 
3- 72 
; 3- 74 
3-77 
3- 82 
3- 85 
2.105 
| 
4- 57 
4- 67 j 
4- 71 
4- 75 
4- 84 
} 
$- 71 
3- 74 
3-105 
cid Pickle Additive (M) 3-106 
git 


Immersion Gold on Silver (S) . Prevention of Air Pollution by Fumes 


Continuous Viscosity Tester (R) ..............-.-- 2- 88 


Conductivity Meters (R) -. 


Rinse Tank Control System (M) 


SAFETY, PROCEDURES AND 
EQUIPMENT 

Tumbling Barrel Pressure Release 
Wood Slat Matting (R) 
Acid-Resisting Garments (M) 
Protective Hood ( 
Wall Chart (M) . 
Neoprene Gloves (M) 
Safety Poster (M) ......... 
Industrial Gloves (M) ....... 
Acid Resistant Shirt (R) ............ 


Water Purity Controller (M) . NO 


Chromium Mist Preventive (R) - INRALS 


METAL FINISHING, December 


Modular Plating Units (M) ...... 
Acid Tank Lining (P) 
Console Plating Units (R) - 
Distilled Water Tanks (M) 
Treated Wood (M) .. 


TESTING—ANALYSIS 


Palladous Chloride Passivity Test 
Dry Film Thickness Gage (R) .. 
Abrasion Tester (M) 
Corrosion Testing Procedures (B) 
Analysis of Iron in Cadmium Bath 
Chromate Indicator (P) .. 
Gold Analysis Unit (R) .... 
Thickness Gauge (R) 


1966 


“Relieving” in Bulk ( 
Vibratory Finisher (P) . 
Vibratory Polisher (P) . 
Impact Plating (P) —.. 
Magnetic Parts Separator (R) .. 
Vibratory Finisher (R) 
Barrel Finishing (M) 
Rulk Finishing (M) 
Vibratory Finishing 1 ‘Timer 
Mass Finishing (M) .. 


ULTRASONICS 


Ultrasonic Cleaning Units (R) . 
Ultrasonic Cleaning Equipment 


The Control of Gold phnananned in the from Baking Finishes ... Coating Thickness Tester (R) ... 2- 88 ‘Tie, 
nector Industry Industrial Gloves (M) Coating Thickness Tester (R) ... 
Science for Electroplaters. Natural Latex Glove (R) Salt Spray Unit (P) ~—............ hes 
ience for ectroplaters . cience for Elect late 3- 75 4 ; « 
of Tarnishing of ‘Electroplated SOLVENTS Jet ona (Ss) 4- 72 
Science for Electroplaters 10- 8 Plating Monitoring be De 4- 15 
Precious Metal Plating Units (R) 10- 92 Gold Analysis Unit (M) ....... 
Precious Metal Plating (M) . 10-126 Seivent 7. = Color Matching Light (M) . 
il-Base Paint Extender (P) - 78 
Platinum Plating (P) ....... 92 W116 Quality Control Metal Plating 
Hard Gold Plating Process 1l- 9 - 92 { 
(S) .. 12- 78 SPOTTING OUT Viscometers (M) 5- 93 
ience for Electroplaters ... 12- 79 ‘ ‘ js Adhesion Tester (M - 94 
Gold Solution Recovery (P) - 12- 87 Ultrasonics for Spotting-Out (S) ................ 10- 85 Electroplating pb ey Manual (B) - | Sus 
Flat Pack Gold Plating System | (R) . 12- 90 Zine Analysis in Phosphating Bath (S) .... 6-112 
Level Control for Gold Baths (R)___... 12- 92 STAINLESS STEEL AND Porosity Test for Chromium (S) ................-. 6-112 
Precious Metal - CORROSION RESISTANT METALS Determining Copper in Nickel 
Electroless Palladium (P) . (S) 
Oxidizing Stainless Steel (S) ——.......000..00.... 1- 89 Isotopes for Beta Ray ‘Tester ®- 
PREPARATION OF METALS Palladous Chloride Passivity Test (S) ...... 1- 90 Abrasion Resistance Tester oF 
FOR PLATING Rotary Viscometer (R) .. 
itanium for Industry (M) ....... 1- Permanganate Pickle Control (S) - 
(S) 1- 89 Passivating Stainless Steel (S) ...... 2- 78 Thickness Test for Nickel-Tin Alloy 7- 75 
Fisting Then Electropolishing Stainless Steel (P) - 2- 81 Test Panel Spray (R) . 
Zincating Bath for Aleaiaus (Pp) Coloring Stainless Steel (S) -................ 4- 71 Coating Thickness Tester (R) .. 
Plating on Aluminum (8) .............- Steel (P) 4- 75 Temperature Indicator (M) ...... 
Zincating Aluminum (P) ickling Titanium (P) 6-118 Abrasion Resistance Tester (M) 
Plating on Molybdenum and Tungsten (P) 5- 81 Stainless Stee] Cleaner (M) .. 7-107 Test Panel Paint Spray Machine (M) . mibeas 7-109 
Blistering of Silver Deposits on Alumi- Anodizing Stainless Steel (P) . 8- 78 Chromic Acid Hydrometer dl 
acct 6-108 Chemical Milling Zirconium (P) 11- 90 Lead-Tin Alloy Bath Control . 
Plating on Aiaminum (8) . 6-112 Passivating Stainless Steel (S) .................. 12- 77 Preece Test for Zine (S) ...... 
Etching Steel for Hard Chvosstum ‘(s) 6-11 — and Wear Testing Machine (M) .. 9-115 
Plating of Aluminum (M) .................... 8. 97 1966 Book of ASTM Standards (B) ............ 3-117 Corrosion Test Chamber (P) 10- 90 og 
Plating Copper-Clad Steel (S) ..... ; 9- 81 Architectural Aluminum Finishing (M) . 6-157 Environmental Tester @) : 10-111 ee | 
Kit for Plating on Aluminum (R) S 9- 90 Part 7, 1966 Book of ASTM Standards (B) 6-167 Effluent Analysis (S) - 11- 86 ee 
Plating on Aluminum (S) . * 10- 85 The Control of Gold Plating in the Con- Coulometer (R) ... 11- 97 
Nickel Plate on Platinum (8) . 10- 86 =e Pe ee 8- 62 Gold Porosity Testing (M) ....... 11-117 
Plating on Inconel (S) 11- 86 Prevention of ‘Air Pollution by Fumes from Coating Tack Tester (P) ........ .. 12- 85 
Plating Die Castings (S) . 12- 77 Baking Finishes - 70 Surface Finisher Tester (R) ............-....... 12+ 94 
ating on Molybdenum (5) .......--..........- - FFS RETI 
Plating on Aluminum STOP-O THEO CAL A 
Plating on Uranium (P) .. 12-117 Teflon Tape OM) 98 of Electrolytic Chromium Deposi- 
PUMPS—See Filters and Pumps Masking Tape for Plating and Protection of (B) ‘a 
PRIMERS Chemistry and Physics of Interfaces =~ 9-125 # 
Wash Primer (P) 12- 7 STRIPPING 
Stripping Chromium (S) 1- 89 TIN PLATING 
RACKS AND RACK oy . Electroless Nickel Stripper (P) 1- 91 Tin Flo s = 
Anodizing Racks (M) . (M) Tinplate Tarnish Prevention (P) 2- 84 
Roller Plating Fixture (P) -..........—-.----+ 7-77 Paint Stripper (M) . . 3-105 The Technology of Tinplate (B) ....... 3-116 u 
Rack Coating (R) 88 Metal Stripper 4- 75 Acid Tin Bath Additive 4- 75 
OE | EES 10- 88 Metal Stri R - 76 Immersion Tin Process (R) - 4- 76 
Platine Rack (P) 10- 90 etal Stripper (R) -.... ‘ Tin Ball Anodes (R) : 
Printed Circuit Plating Racks (R) 12- 95 10- 90 
Paint Stripper Additive 5- 90 I 
- 7 
Addition Agent (M) . ast Fluidized Bed Decoater (P) 2a TUMBLING AND BARREL FINISHING 
Practical Problems in Bright Still Nickel Scale and Paint Stripper wand 8- 90 Vibratory Finishing Machines » mt) paetee en 1-129 
Plating 2- 61 Paint Strippers (M) . 8- 98 Vibratory Finishing (P) .... - a a 
Practical Problems in Bright Still Nickel Fluidized Bed Decoater | (P) - iainichaasteetniakess , a Vibratory Finisher (P) _ .. 2- 80 
Plati - 60 Silver Stripper (R) 9- 92 Barrel Finishing Media (R) SS : 
Nickel Bath Purifier (M) . Electrolytic Striper (P) 10- 87 Tumbling Barrel Pressure Release” 3- 68 
Barium Sulfamate (R) . 7- 86 Solder Stripper (Ry... 10- 94 Vibratory Finishing 3- 72 
Removal of Iron from Acid Copper Bath Paint Stripper (R) 10-100 Orbital Finisher (R) _...... 3- 78 
8- 71 Nickel Strinper (M) 10-127 3- 84 4 
Carbonate Removal (S) Stripping Chromium (P) ..... 1- 88 Barrel Finishing Compounds: (R) 3- 90 
Contaminated Barrel Nickel sy. . 9- 81 Stripping from Aluminum and Zine (P) .... 11- 88 Vibratory Finishing (P) RE SO: 4- 75 
Ton Exchangers (M) 10-128 Stripping Chromivm (P) 11- 89 Parts-Media Separator (R) - 81 at 
Borax in Nickel Solution (S) . Metal Stripping (P) ................ 11- 92 Some Experiments on Centrifugal Barrel 
Gold Solution Recovery (P) ..... wee 12- 87 Resist Remover Brush (R) ... .-- 11-102 Finishing . 5- 57 
Pickling Waste Recovery Process (R) eae 12- 93 Stripper for Anodize (R) ......-.-..-----+- 12- 90 Orbital Finisher (P) 5- 73 
Paint Stripper (M) 12- 98 Gyrating Barrel Finishing (P) ..................... 5- 74 
RESINS, NATURAL AND SYNTHETIC TANES, LININGS AND = 6-118 
1-105 ibratory Finishing Machine (R) ...... —....... 6-137 f 
Technology ...........- Corrosionproof Floors (M) 1-128 Mass Finishing Machine (R) . 
Vinyl Spray Powder (R) - Corrosion Resistant Tanks (M) - 2-107 Barrel and Vibratory Finishing Media (R) 7- 84 i 
Industrial Plastics (M) 9-108 Vibratory Finishing (P) - 80 
RINSING—DRAGOUT Acid-Proof Cement (S) ......... §- Burnishinz Compound (R) 10- 92 
Goantie Residues (3) Prost Mater! Vibratory Finishes (R) 10-102 
e in orrosion Proo aterials (M) ................-... - 
Rinse Contamination Control (R) . 2- 92 Plating Console (R) oo... 2 10-109 Vibratory Finisher (R) 10-111 
Rinsing Aid (P) . 3-7 Materials of Construction (S) . 1l- 87 Burnishing Compounds (M) - 10-126 
Rinse Contamination Control (My 3-106 Corrosion-nroof Cement (R) - aot Vibratory Finishing (M) 10-127 
Rinse Control (M) - 94 Packaged Plating Unit (M) . Barrel Finishing Cost eee “(M) 
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Ultrasonic Vapor Degreaser (R) .................- 
Ultrasonic Pickling of 
Alloys .... 
Ultrasonic Degreasing (P) . 
Ultrasonic Degreaser (P) ..... 
Ultrasonic Transducer (R) - 
Ultrasonic Degreaser (R) .... 
Ultrasonic Cleaning Unit 
Ultrasonic Degreaser (R) .... 
Ultrasonic Cleaner (R) 
Ultrasonic Cleaning (M) ...... 
Ultrasonic Cleaning Unit (R) 
Ultrasonic Cleaner (R) ................ 
Ultrasonic Cleaning Unit (R) ...... 


be Effect of Ultrasonics in Electropolish- 


ng 
jn Nickel Piating _ 
Cavitation Intensity Meter (R) 
Ultrasonic Cleaning Units (R) 
Ultrasonic Equipment (M) .. é 
Ultrasonics for Spotting-Out “(S) 
Ultrasonic Degreaser (R) .............. 
Ultrascnic Cleaning Units - 
Ultrasonic Cleaning Unit ‘R) . 
Ultrascnic Cleaning Unit (R) - 
Electro< of Metals in ‘Ultrasonic 

Fields (B) . 


VACUUM DEPOSITION OF METALS 


Filaments in Vacuum 
Vacuum Metalizing (P) .... 
Vacuum Coating (P) ..... 
Vacuum Coating (P) . 
Vacuum Metalizing (P) . 
Vacuum Evaporaticn Crucible (Py 
Vacuum Metalizing (P) . 
Vacuum Metalizing (P) - 
Continuous Vacuum Plating (Py 
Vacuum Deposition (P) 
Vacuum Metalizing (P) ........ 
Vacuum Metalizing Coatings (R) . 
What Every Metalizer Shovld Know . 
Vacuum Film Thickness Gauge (R) . 
Cathode Sputtering (P) ...................... 
High Vacuum Pumps and 
Vacuum Plating (P) .......... 
Vacuum Metalizing 
Vapor Depcsition (B) 
The Function and Use of Ovens in the 
Vacuum Metalizing 
Vacuum Metalizing (P) ....... 


VENTILATION AND 
EXHAUST SYSTEMS 


Air Scrubbing Device (P) - 
Water Wash Spray Booth Compound (M) 
Industrial Fans (M) .. eR 
Air Pollution Control (M) 
Air Filter for Spray Booths path 7” 
Dust Collector (R) ... 
Spray Booth Compounds, 
Air Make-Up Units 
Fume Scrubbers (R) - 
Dust Collector (R) . 
Replacement Air Heater (R)_ 
Exhaust Hoods and Ducts (M) . 
Dust Collectors (M) 
Air Filters (M) .............. 
Ventilators (3) .................. 
Fiberglass Blowers (R) 
Unit' Ventilator (M) .... 
Plastic Fans (M) ........ 
Dust Collectors (R) . 
Exhaust Fans (R) ...... 
Dust and: Fume Collector (M). s 
Air-Conditioning Plating Rooms 
Air Replacer System 

Dust Collectors (M) .... 
Air Filter (M) . 
Removal of Paint fr> 
Fibergiass Fume Scrubber nisi 
Spray Bcoth Coating (R) . 
Exhaust Systems (M) .. 
Spray Booth Coating (M)_ 
Combination Air Filter (M) .............. 
Paint Overspray Removal (P) . 
Air Make-Up Heater (R) . 
Dust Control Equipment (M) - 
Centrifugal Blowers (M) .................. 
Roof and Wall Ventilators (M) - 
Dust Collectors (M) . 
Paint Booth Wall Covering (R) | 
Plastic Blowers (R) 
Reinforced Plastic Fans. “(R) 
Oven Fan (R) 
Non-Stick Bcoth Coating (My 
Pressure Blowers (M) .. 


WASTES, TREATMENT AND 
DISPOSAL OF 


Pickling Waste Recovery (P) 
Pickling Waste Treatment (P) 
Cyanide Waste Treater (R) — . 


1-100 


Pickling 


Waste Recovery (P) . 
Chromate Waste Treater (R) . 
Residual Chlorine Control (M) . 
Chlorinator (R) 

| Automatic Water Waste Treatment 


tems (R 6-134 
Water Services (M) . 7-107 
Waste Treatment (M) . 9-115 
Effluent Analysis (S) . 1l- 86 
Fluoborate Waste Treatment. (S) ll- 87 
Pickling Waste Treatment (P) . 88 
Waste Water Treatment Systems ll- 95 
Pickling Waste Recovery Process (R) ........ 12- 93 
WATER 
Controls for Demineralizers 

Ion Exchange Resins (M) . 2-108 
Demineralized Water Services (R) ~.......... 4- 80 
Continuous Ion Exchange (M) ...... 4-109 


Ion Exchange Resins ( 
Demineralizers ( 
Water Services (M) 
Ion-Exchangers (M) . 
Cation Exchangers (M) . 
Ion Exchangers (M) 
Distilled Water Storage Tanks 
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